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(57) Abstract: A clutch actuator unit comprises a housing (8, 9), a screw mechanism and an actuator head which at one end engages 
the screw mechanism (1,2) and at the other end has an actuating end (18), which actuator head (16) can be displaced in axial direction 
by the screw mechanism upon driving the screw mechanism. The actuating end (18) of the actuator head (16) is displaceable in 
transverse direction with respect to the screw mechanism as well. 
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Clutch actuator unit 

The invention is related to an actuator for a clutch. Such clutch actuator unit 
provides a displacement of the lever e^ainst the biasing foice of the diaphragm spring 
5 of a plate clutch. 

The actuator units are generally of a hydraulic type. They are able to actuate the 
end of the clutch lever, A^ch end carries out an arch-sh^ed trajectory. 

The object of the invention is to provide an actuator unit of this type v^ch is of a 
mechanical nature, so as to La. avoid the use of hydraulic fluids. This object is achieved 
10 by means of a clutch actuator unit comprising a housing, a screw mechanism and an 
actuator head which at one end engages the screw mechanism and at the other end has 
an actuating end, which actuator head can be displaced in axial direction by the screw 
mechanism upon driving the screw mechanism, the actuating end of the actuator head 
being displaceable in transverse direction with respect to the screw mechanism as well. 
IS The clutoh actuator umt according to the invention can be driven by any suitable 

motor, in particular by means of an electric motor. In that case, a clutoh-by-wire system 
can be applied; wherein electrical wires are used instead of hydraulic lines. 

The transverse moveability of the actuator head can be obtained by means of a 
swivel. 

20 In one of the embodiments (the so-called *'push" version), the actuator head 

engages the screw of the screw mechanism^ said screw being supported by a linear 
guide. The linear guide protects ttie screw against the lateral forces which result in the 
tilted positions of the swivel. 

This lateral support can be obtained in an embodiment wherein the screw and the 
25 actuator head are at least partly accommodated within a tube-like guiding means or 

cylinder, a support piston being provided which is connected to the screw and which is 
slidably supported within said cylinder. 

A very stable support of the clutoh forces is obtained in case the actuator head 
comprises at least two telescopic parts, one of which engages the screw mechanism, 
30 and the other of which carries the actuating end, biasing means being provided for 
biasing said telescopic parts away firom each other. 

Furthermore, &e actuator head has one telescopic part which is constantly urged 
outwardly. Such constant bias is advantageous in that thereby the clutoh lever is held 
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vmder a constant preload, and also the bearing which is positioned between said clutch 
lever and the diaphragm spring. As a result, the occurrence of undesirable noises 
associated with a loosely held bearing are avoided. 

Preferably, one of the telescopic parts is a pin, and the other of the telescopic 
5 parts comprises a sleeve having a bore in which the pin is sUdingly accommodated, a 
biasing spring being provided which engages both the pin and the sleeve. Said spring 
rests against the support piston and against an outwardly extending flange of the sleeve, 
said flange fitting with play within the bore so as to allow transverse movement of the 
actuator head. 

1 0 Hie cylinder, at its end facing away from the actuator head, has an inwardly 

protruding flange supporting a bearing which carries the rotatable nut of the scrovf 
mechainsm. 

The clutch actuator unit according to the invention can be carried out for 
a pushing and/or a pulling force on the object to be actuated. In llie case of a ^'pulling'' 
1 5 embodiment, for instance a cable connection may be applied between the screw 
mechanism and the actuator arm. 

Furthermore, the housing may be mounted in such a way that it can swivel so as 
to additionaUy allow the screw mechanism to follow object movements. 
The spring for preloading the unit may also be applied externally. 
20 The invention will now be described further with reference to the '^push version" 

embodiment shown in tiie drawings. 

Figure 1 shows a ctoss section through a first embodiment, of clutch actuator unit 
according to the invention, in retracted position. 

Figure 2 shows the embodiment according to fig. 1 in extended and swivelled 
25 position. 

Figure 3 shows the modular layout of tiie embodiment according to fig. 1 and 2. 

The clutch actuator unit according to the invention as shown in the figt^^ 1—3 
comprises a nut 1 and a screw 2 vdiich have screw threads which engage each other by 
means of balls 29. The nut 1 is rotatably supported by means of the angular contact ball 
30 bearing 27, the inner ring of ^^ch is integrated with the nut 1. 

The outer ring of the bearing 27 is accommodated in a cylinder 20, and rests 
against the inwardly pointing flange 26 thereof. 
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The cylinder 20 itself is accommodated in the housing 8, 9 of the clutch actuator 

unit 

The housing contains an electric motor 14, the rotor 28 of which is connected to a 
sleeve. This sleeve is at one end connected to the nut 1, and at &e other end is 
5 supported by means of the ball swivel 10, 1 1, 12 vMch rests against the housing cover 
9. 

The screw 2 is held against rotation, and engages an actuator head 16 vMch by 
means of a swivel end 17 engages the swivel support 19 which is carried out as a ball. 
This swivel support 19 is coimected to the screw 2. 

10 The actuator head 16 also has an actuating end 18, which for instance can be 

connected to the clutch lever. 

The actuator head 16 (which may consist of plastic) comprises two telescopic 
parts, carried out as a sleeve 22 in the bore 23 of which the pin 21 is accommodated. 
The sleeve 22 has an outwardly extending flange 24, a compression spring acting 

15 between tiie flange 24 and the bottom of a guidance piston 3. The guidance piston 3 is 
slideably accommodated within the cylinder 20; This sliding piston 3 is connected to 
the screw 2, and supports this screw eigainst any lateral forces which may be exerted on 
the swivel support 19 thereof when the actuator head 16 is swivelled out of its aligned 
position. 

20 As shown in figure 2, the actuator head 16 may swivel firom its aligned position 

to an oblique position, e.g. so as to follow the curved movement of the arch-shaped 

movement of the clutch lever end. 

Moreover, the sleeve type telescopic part 22 has been driven to the outside under 

the influence of the compression spring 5. As a result of the pressing force provided by 
25 this compression spring 5, the actuating end 1 8 of the actuator head 1 6 is constantly 

urged against the clutch lever, thus providing a preload on the bearing which usually is 

available between the clutch lever and the diaphragm spring. 

Figure 3 shows that the clutch actuator unit has a modular layout The screw 

mechanism 2, 1 and the actuator head 16 together with the angular contact ball bearing 
30 27 are accommodated within the module 30. The remainii^ components, that is the 

motor 14, the support bearing 10—12, and the sleeve 15 are acconamodated within the 

other module 31. By means of the flanges 32, 33 these modules 30, 31 can be attached 

to each other. 
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At least one of the components of the clutch actuator 4 may be manufactured by 
means of powder metallurgy. Also, a hard whirling operation may be applied for 
manufacturing the actuator components. 
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1. Clutch actuator unit, comprising a housing (8, 9), a screw mechanism (2, 15) and 
an actuator head (16) v4iich at one end (17) engages the screw mechanism (2, 15) and 
at the other end has an actuating end (1 8), which actuator head can be displaced in axial 
direction by the screw mechanism (2, 15) upon driving the screw mechanism (2, 15), 
the actuating end (1 8) of the actuator head (16) being dispiaceable in transverse 
direction with respect to the screw mechanism (2, 15) as well. 

2. Clutch actuator unit according to claim 1, vdierein the actuator head (16) engages 
the screw mechanism (2, 15) through a swivel (17, 19). 

3. Clutch actuator unit according to claim 1 or 2, wherein the actuator head (16) 
engages the screw (2) of the screw mechanism, said screw (2) being supported by a 
linear guide (3). 

4. Clutch actuator unit according to claim 3, wherein the screw (2) and the actuator 
head (16) are at least partly accommodated within a tube-like guiding means or 
cylinder (20), a support piston (3) being provided which is connected to the screw (2) 
and which is slidably supported within said cylinder (20). 

5. Clutch actuator unit according to any of the preceding claims, wherein the 
actuator head (16) comprises at least two telescopic parts (21, 22), one (21) of which 
engages the screw mechanism (2, 15), and the other (22) of which carries the actuating 
end (18), biasing means (5) being provided for biasing said telescopic parts (21, 22) 
away from each other. 

6. Clutch actuator unit according to claim 5, wherein one of the telescopic parts is a 
pin (21), and the other of the telescopic parts comprises a sleeve (6) having a bore (23) 
in which the pin (21) is slidingly accommodated, a biasing spring (5) being provided 
which engages both the pin (21) and the sleeve (6). 
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7. Clutch actuator unit according to claim 4, 5 and 6, wherein the spring (5) rests 
against the support piston (3) and against an outwardly extending flange (24) of the 
sleeve (6), said flange (24) fitting with play within the bore (23) so as to allow 
transverse movement of the actuator head (16). 

5 

8. Clutch actuator unit according to claim 7, wherein the cylinder (20) comprises an 
abutment (25) for limiting the maximum mutual stroke of the telescopic parts (21, 22). 

9. Clutch actuator unit according to claim 5, 6, 7 or 8, wherein one (21) telescopic 
10 part engages screw (2) of the screw mechanism through a push/pull swivel connection 

(17, 19). 

1 0. Clutch actuator unit according to claim 4, wherein the cylinder (20), at its end 
&cing away £rom the actuator head (16), has an inwardly protruding flange (16) 

1 5 supporting a bearing which carries the rotatable nut (1 5) of the screw mechanism. 

1 1 . Clutch actuator unit according to any of the preceding claims, wherein the 
support bearing is a ball bearing type e.g. a deep groove ball bearing or an angular 
contact ball bearing. 

20 

12. Clutch actuator unit according to any of the preceding claims, wherein the sorew 
mechanism (2, 15) comprises a ball screw with a lead angle providing back 
driveability. 

25 13. Clutch actuator unit according to any of the claims 1 — 11, wdierein the screw 
mechanism (2, 15) comprises a roller screw. 

14. Clutch actuator unit according to any of the preceding claims, wherein the screw 
mechanism (2, 15) is driveable througji an electric motor (14). 

30 

15. Clutch actuator unit according to any of the preceding claims, \^erein the rotor 
(28) of the motor (14) is connected to the nut (15) of the screw mechanism. 



WO 01/88402 




wo 01/88402 




PCT/NLOl/00379 



7 



16. Clutch actuator unit according to any of the preceding claims, wherein the end of 
the rotor (28) \7sdiich is &cing away from the actuator head (1 6) is supported with 
respect to the housmg (8, 9) by means of a pivot or bearing (10—12). 

17. Clutch actuator unit according to claim 16, wherein the spring is located between 
the screw and the pivot or bearing (10 - 12). 

1 8. Clutch actuator unit according to any of the preceding claims, \7sdierein a pull 
cable is connected to the screw mechanism. 

1 9. Clutch actuator unit according to any of the preceding claims, v^erein a through- 
going boie is provided, which extends through the screw mechanism, the housing and 
possibly the actuator head. 
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